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Figure 1: Biopolymer-Proinsulin Fusion Protein Expression 

A. CopperStaincd Coomassie R-250 Stained 




24idDa 




PAGE: 15% Glycine large gel 

A. Copper Stained : Gel rinsed in water for 10 min- stained with 0.3 M CuCU for Smin, and rinsed in 

water for 3min- 

B. Coomassie R-250 Stained: The same gel was Rrst rinsed for 20imn in water and then stained for Ihr, 

and destained overnight. 

A. and B. Lanes. 1, Prestained Maricer (BioRad) : 2. Sonic extract of pSBL-OC-XaPris ; 3, reverse 
orientation of fusion protein of pSBL-OC- XaPris: 4, Sonic extract of pLD-OC-XaPris: 5, inverse 
orientation ofpLD-OC- XaPris; 6, Sonic extract of £1 coli strain XL-1 Blue containing no plasmid . 



C. Western Blot of Biopolymer-Proinsulin Fusion Protein 
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I- Lanes, 1. BioRad Prestained Marker; 2, 3ug of 
Purified Human Proinsulin: 3. 5ug of pSBL-OC- 
XaPris (sonication and purification of biopolymer 
nvice); 4, Negative control, XL-1 Blue E.coli: 5. 
Sonic extract pSBL expressing cells (6M 
Guanidine Hydrochloride Phosphate Buffer, pH 
7.0); 6, Sonic extract of XL-1 Blue E.coli with no 
pSBL. 



IL Lanes. L BioRad Prestained Nfarker; 2, 
5ug of Purified Human Proinsulin: 3, Sonic 
extract of pSBL-OC-XaPris expressing cells 
(6M Guanidine Hydrochloride Phosphate 
Buffer. pH 7.0): 4, Sonic extract of pLD- 
OC-XaPris expressing cells (Gua-HCH; 5, 
Sonic extract of XL-1 Blue Kcoli with no 
plasmid. 
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Figure 2: Confirmation of Chloroplast IntegratfotfBy P®R 
of Polvmer-ProinsuUn Fusion Gene 
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34.kb 



[H pLD-OC .XaFris(6^ Kb) 




pLD flanking sequences 



B. Confimiacioa ofaadA integration into the chloroplast genome - Primers: 3P/3M 



4 5 6 7 



Q 10 n 12 13 14 



1.65 kb 



A- Lanes. ] , 2 kb marker: 2. clone L19b fL=pLD-OC -XaPris) vectorO; 3. clone L9 (mutant): 4, LI; 
5, L8d: 6, LlOa: 7. S30b (S=pSBL-OC -XaPris vector): 8. S20a; 9. S60: 10, S7a; 1 1 , S28; 12, 
S41b: 13, Petit havana (not transgenic): 14, Positive control (BADH gene present in chloropiasts 
from transgenic plants aJ ready confirmed) 

Confirmation of integration o^acidA and biopolymer-proinsulin fusion genes inio the 
chloroplast genome - Primers: 2P/2M , 



c. 

3.5kb- 
1.3kb- 



D. 



PCR of pLD clones: LJJle*^. i . Ikb marker; 
2, L17a: Li 9b: L8d: 5, L9; h. Petit havana 
(not transgenic); ~. pLD vector as positive 
control 



PCR of pSBL clones: Lanes, K Ikb marker; 

SI 7a: 3, S30b; J. S7a; 5, S41b;6, L9(mutant) 
7. Petit havana (not transgenic); 8, pSBL vector 
as positive control 
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Figure 3 : CTB Gene Expression and Chloroplast Integration 




Western Blot analysis of CTB 
expression in E.co/i (ISVo PAGE): 

Lane 1: Purified bacterial CTB (O.S^g) ; 2 & 4: 
Transformed E.coH culture-24 h and 48 h resply. ; 
3 & 5 : Untransformed E.coli culture- 24 h and 48 h 
resply. 



B 




1.65 kb 



13 kb 



pLD-LB'CTB (6.2 Kb) 




pLD flanking sequences 



gene integration 



PCR confirmation oftKu/A 
into chloroplast genome. 3P/3M primers 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 




PCR of cfones of 1st. round of selection ; 

Lane 1 :1 Kb marker ; 2 - 12 : Plant total DNA 
from spec/ clones I -I I (Note: Lanes 2 & 6 are 
mutants); 13: Untransformed plant: 14: pLD-LH- 
CTB vector ; 15: No DNA template. 



D • PCR confirmation of integration of 
aa^/A and CTB gene into chloroplast 
genome - 2P/2M primers 

1 2 3 4 5 6 7 8 9 10 




PCR of clones of 2nd. round of selection : 

Lane 1 : 1 Kb marker; 2 - 7 : Plant total DNA from 
spec/ clones I - 6 (Note: Lane 5 is a mutant); 8: pLD- 
LH-CTB vecton 9: Untransformed plant ; 10 : No 
DNA template. 
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Figure 1 
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Figure 2 
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Figure 3 
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Figure 4 
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Figure 5 
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• Expression of bacterial operon in transgenic chloroplasts. 
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Figure 1: Cry2A protein concentration determined by ELISA in 
transgenic leaves. Note 100-fold increase in protein iaccumulation in 
the presence of the putative chaperonin, ORF2. 



Figure 2 tlnmunogold labeled electron microscopy 
of mature transgenic leaf. Cry2Aa2 crystals in a 
transgenic chloroplast expressing the cry2A 
operon. 



' Expression of a small (22aa) peptide in transgenic chloroplasts. 



Bioassay P. aeruginosa 




Transgenic Untransformed 

Figure 3 . Leaves were infected with 10 \x\ of 8x10^, 
8x10^, 8x10^ and 8x20^ ceils ofF, syringae. Thotos 
were taken 5 days after inoculation. 1-2 ug of 
antimicrobial peptide (AMP) is required to kill 1000 
bacterial ceils. Local concentration at the site of 
infection is estimated to be 200-800fig AMP. 




Transgenic Wild type Buffer only 

Figure 4* Total plant protein was mixed with 5^1 of mid- 
log phase bacteria from overnight culture, incubated for 2 
hours at 25**C at 125rp«tn and grown in LB broth overnight 
Based on minimum inhibitojy concentration of 1-2 \ig 
AMP/ 1000 bacterial cells, the expression level was 
calculated to be 21.5-43% of the total soluble protein. 



' Expression of Oligomeric form (disulfide bonded) CTB in transgenic chloroplasts. 
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Figure 5: A) CTB ELISA quatification is shown as a percentage of the total soluble plant protein. Total soluble 
plant protein from young, mature and old leaves of transgenic lines 3 and 7 was quantified. B) CTB-GMl 
Gangtioside binding ELISA assays: Plates coated first with GMl gangliosides and BSA were plated with total 
solubie plant protein from lines 3 and 7, untransformed plant total soluble protein and piuified bacterial CTB. The 
absorbaace or the GMl ganglioside-CTB antibody complex was measured. 
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* Expression of CTB oligomers. 




kDa 
- 55 

— ^11 



28 kD — 



* Expression & assembly of disulfid bonded 
Guv^s 13 m nocl nal antibody . 



1 2 3 




F^re 6: 12% reducing PAGE. Chemiluminescent 
detection with rabbit anti-cholera serum (1**) and AP 
labeled mouse anti-rabbit IgG (2**) antibodies. 
Untransformed, boiled(l) and unboiled (2); Transformed, 
boiled (3&5) and.unboiled (4);Purified CTB boiled (6)and 
unboiled (7); Marker (8). 

' Marker-free chloroplast transgenic plants. 



Figure?: A, B) reducing gels. Innarkers, 2:TTansgenic 
extract showing expression of light (A) and heavy chain 
(B) in chloroplasts, 3: Untransformed, 4: Human IgA. C) 
non-reducing gel. 1 -Transgenic extract showing assembly, 
2: Untransformed, 3: Human IgA. Blots A & C were 
detected with AP conjugated, goat anti-human kappa 
antibody. Blot B was detected with AP conjugated goat 
anti-human IgA antibody. 
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Table 1: Comparison of Spectinomycin and Betaine 
ald^yde as the selectable marker for the first round of 
selection. 

* Codon composition and expression levels. 



Open reading Frame 


%TSP 


%A+T 


%psbA 


%cptRNA 


Plastid miniproinsulin 


? 


66 


100 


62 


CTB 


4.1 


66 


47 


34 


Cry2Aoperon 


47 


65 


37 


37 


Plastid proinsulin 


? 


64 


100 


49 


Antimicrobial peptide 


21 


63 


36 


35 


Guy's light chain 


<1%j 


49 


31 


44 


Optimized biopolymer 


? 


47 


100 


40 


Guys heavy chain 


<1% 


40 


25 


44 


Human proinsulin 


? 


38 


26 


44 



Figure 8: Comparison of betaine aldehyde and 
spectinomycin selection. A. AT. tabacum Petit Havana 
control in RMOP medium containing spectinomycin after 
45 days. B. Bombarded leaf discs selected on spectinomycin 
in RMOP medium after 45 days. C. Spectinomycin resistant 
clones cultured again (second round) to obtain homoplasmy. 
D. Petit Havana control in RMOP medium containing 
Betaine Aldehyde after 12 days of culture. E. Bombarded 
leaf discs selected on Betaine Aldehyde in RMOP medium 
after 12 days of culture; arrow indicates unbombarded leaf 
disc as control. Note that 23 shoots are formed on a disc 
selected on betaine aldehyde against 1-2 shoots per disc on 
spectinomycin. F. Betaine aldehyde resistant clones cultured 
^ain (second round) to obtain homoplasmy. 

■Table 2 (Left): Black indicates genes vwth unmodified 
native codon composition and fieir expression levels 
observed in transgenic chloroplasts, ranked by AT% in 
ascending order. Red indicates genes to be investigated. 
Kusnadi et al. (1997) suggest diat a minimum of 1% TSP is 
adequate for commercial feasability. See section d) for 
det^ of AT content, %psbA optimal codons and % of 
codons that match the cp tRNA pool. TSP: % total soluble 
protein 
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Biopolvmer-Proinsalin Fusion Protein Expression 
A. Copper Stained 



B.Cooniassie R-250 Stained 



3; 
28.- 



241cDa 





24 kDa 




Fig 9, A and B Lanes: 1, Prestained Marker (BioRad) ; 2, Sonic extracts of pSBL-OC-XaPris ; 3, reverse 
orientation of insert in pSBL-OC- XaPris; 4, pLD-OC-XaPris; 5, reverse orientation of pLD-OC- XaPris; 
6, E. coli XL-1 Blue cells with no plasmid . 

Western Blots of Biopolvmer-Proinsulin Fusion Protein After Single Step purification 
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10: A. £. coU expression and 
cleavage Lanes: 1. BioRad Prestained 
Marker; 2, 3ug of Purified Human 
Proinsulin; 3, 5ug of pSBL-OC-XaPris; 

4, 'Negative control, reverse orientation; 

5, *pSBL expressing ceils (6M 
Guanidine Hydrochloride Phosphate 
Buffer, ph7,0); 6, XL-1 Blue E.coli with 
no pSBL. 



Proinsulin 
(9 kDa) 

Fig 10: B. £. coli expression and 
cleavage Lanes: 1, BioRad 
Prestained Marker; 2, 5ug of 
Purified Human Proinsulin; 3, 
pSBL-OC-XaPris (6M Guanidine 
Hydrochloride Phosphate Buffer, 
ph7.0); 4, pLD- OC-XaPris; 5, XL- 
1 Blue E.coli witfa no plasmid. 




Fig 10: C. Transgenic cbloropiast 
expression Lanes; 1, Purified K 
coli protein from pLD-OC-XaPris 
expression; 2, negative control 
(Petit Havana); 3-5, Chloroplast 
transgenic lines. Note dimer, 
tetramer and hexamer aggregates of 
polymer-insulin fusion protein 



Confirmation of chloroplast integration and homoplasmv/heteroplasmy by Southern Blot Analysis 



6.67 kb - 
4.47kb ■ 




Figll. Biopoiyiner-promsulin fusion gene 
integration into the chloroplast genome confirmed 
by Southern blot analysis. Lanes: I , Petit Havana 
(negative control); 2-5, pLD-OC-XaPris clones T(,; 
6-8, pSBL-OC-XaPris clones T^; 9, probe^Kisitive 
control). Homoplasmy is seen in most transgenic 
lines while a few transgenic lines show 
heteroplasmy. 
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' Expression & assembly of disulfide bonded 
Guv*s 13 monoclonal antibody . 
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Figure 6: 12% reducing PAGE. Chemiiummescent 
detection with rabbit anti-cholera serum (1*^ zuid AP 
labeled mouse anti-rabbit IgG (2**) antibodies. 
Untransfonned, boiled(l) and unboiled (2); Transformed, 
boiled (3&5) and unboiled (4);Purified CTB boiled (6)and 
unboiled (7); Marker (8). 

* Maricer-free chloroplast transgenic plants^ 



Figare?: A, B) reducing gels. l:markers, 2:Transgenic 
extract showing expression of light ^A) and heavy chain 
(B) in chloroplasts, 3: Untransformed, 4: Human IgA. C) 
non-reducing gel. 1. Transgenic extract showing assembly, 
2: Untransformed, 3: Human IgA. Blots A & C were 
detected with AP conjugated §oat anti-htiman kappa 
antibody. Blot B was detected with AP conjugated goat 
anti-human IgA antibody. 
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Table 1: Comparison of Spectinomycin and Betaine 
aldyhyde as the selectable marker for the Erst round of 
selection. 

• Codon composition and expression levels. 



Open reading R-ame 


%TSP 


%A+T 


%psbA 


%cptRNA 


Plastid miniproinsulin 
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66 


100 


62 


CTB 


4.1 
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47 
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Figure 8: Comparison of betaine aldehyde and 
spectinomycin selection. A. N, tabacum Petit Havana 
control in RMOP medium containing spectinomycin after 
45 cbys. B. Bombarded leaf discs selected on spectinomycin 
in RMOP medium after 45 days. C. Spectinomycin resistant 
clones cultured again (second round) to obtain homoplasmy. 
D. Petit Ifevana control in RMOP medium containing 
Betaine Aldehyde after 12 days of culture. E. Bombarded 
leaf discs selected on Betaine Aldehyde in RMOP medium 
after 12 days of culture; arrow indicates unbombarded leaf 
disc as controL Note that 23 shoots are formed on a disc 
selected on betaine aldehyde agamst 1-2 shoots per disc on 
spectinomycin. F. Betaine aldehyde resistant clones cultured 
again (second round) to obtain homoplasmy. 

able 2 (Left): Black indicates genes with unmodified 
native coaon composition and meir expression levels 
observed in transgenic chloroplasts, ranked by AT% in 
ascending order. Red indicates genes to be investigated. 
Kusnadi et al. (1997) suggest that a minimum of 1% TSP is 
adequate for commercial feasability. See section d) for 
det^s of AT content, %psbA optimal codons and % of 
codons that match the eg tRNA pool. TSP: % total soluble 
protein 
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» Expression of bacterial ooer n in transgenic cMoroplasts. 
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Figure 1: Cry2A protein concentration determined by ELISA in 
transgenic leaves. Note 100-fold increase in protein accumulation in 
the presence of ttie putative ch^eronin, ORF2. 



Figure 2 :Imnunogold labeled electron microscopy 
of mature transgenic leaf. Cry2Aa2 crystals in a 
transgenic chloroplast expressing the cry2A 
operoiL 



> Expression of a small f22aal peptide in transgenic chloronlasts. 




i:g 3 Bioassay P. aeruginosa 
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Transgenic UnlraasfornLed 
Figure 3 . Leaves were infected with 10 fil of 8x1 0*, 
8x10^, 8x103 and 8x10^ cells of P. syringae. Photos 
were taken 5 days after moculation. 1-2 ng of 
antimicrobial peptide (AMP) is required to kill foOO 
bacterial cells. Local concentration at the site of 
infection is estimated to be 200-800 jig AI^. 
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Transgenic Wild type Buffer only 
Blgnre 4. Total plant proteui was mixed with 5pl of mid- 
log phase bacteria tcom overnight culture, incubated for 2 
hours at 25**C at 125rpm and grown in LB broth ovemi^t. 
Based on minimum inhibitory concentration of 1-2 pg 
AMP/IOOO bacterial ceils, the expression level was 
calculated to be 21.5-43% of the total soluble protein. 



> Expression of Oligomeric form (disulfide bonded) CTB in transgenic chloropiasts. 



% 
of 
TSP 



4.60% 
4.00% 
3.50% 
3.00% 
2.50% 
2.00% 
1.50% 
1.00% 
0.50% 
0.00% 











A 
















.1 












X, 














Young 


Mature Old Young 


Mature Old 



A 
B 
S 
O 
R 
B 
A 
N 
C 
E 



1.4- 
1.2 
1 

o.e 
o.e 

0.4 
0.2 
0 



□ 
□ 

□ 



Trans.llne 3 

Trans. Line 7 

Purified CTB 

Untransfonned 
plant 



BSA 



transgenic iine 3 transgenic line 7 



Figure 5: A) CTB ELISA quatification is shown as a percentage of the total soluble plant protein. Total sohible 
plant protein from young, mature and old leaves of transgemc lines 3 and 7 was quantified. B) CTB-GMl 
GangUoside binding ELISA assays: Plates coated first with GMl gangliosides and BSA were plated with total 
soluble plant protein from lines 3 and 7, untransfonned plant total soluble protein and purified bacterial CTB, The 
absorbance or the GMl ganglioside-CTB antibody conplex was measured. 
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PsbA 5'UTR- 
200bp 



5CP 

Synthesis 



MW 
Maikcr 



PsbA 5'UTR- 
200bp 

Kegativc 
Control (no 
template) 

gure 1 (above): cloning of the PsbA 5' tmtranslated 
ion (5'UTR) from the chloiplast genome 
gure 3 G^^low); a comparisison of the DNA sequences of native 
man proinsulin (top) and plastid modified proinsuUn (bottom) 

tgtgaaccaacacctgtgcggctcacacctggtggaagctctctacctagtgtgcggg 

II iiiiiiiii I fi 11 II mil II mill I III nil ii ii 

cgtaaaccaacacttatgtggttctcacctagtagaagctttatacttagtatgtggt 
acgaggcttcttotacacacccaagaoccgccgggaggaagaggacctgcaggtgggg 

III II lllllilllll 11 II 11 II II II II II 11 1 11 II II 

acgtggtttcttctecactcctaaaactcgtcgtgaagctgaagatttacaagtaggt 
ggtggagctgggcgggggccctggtgcaggcagcctgcagcccttggcccfcggagggg 

II II I nil II iiiiiiii n I II II II II I II 11 

agtagaat taggtggtggtcc tggtgctggt t ct 1 1 acaacct ttagctt t agaaggt 
cctgcagaagcgtzggcattgtggaacaatgctgtaccagcatctgctccctctaccag 

I II II nil! Hill IIIIIIII Hill II II II I Hill 

tt'tacaaaaacgbggt:attgba3aacaatgttgt:acbtct:att:tgttcttbataccaa 
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II iiiiiiii mil 

agaaaACt: ac tgtiaacba 
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Figure 2 (above): SOEing of the 5'UTR to the 
CTB- human proinsulin sequence. 5CP is the 
PSbA 5'UTR and the Cholera Toxin B subunit 
(CTB) human proinsuhn fusion 
Figure 4 (below): Recursive PGR to synthesize 
the chloroplast modified proinsulin (Ptpris) 

PTPiis 280 bp 
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Figure 6 (above): PCR products to confirm construct 
integration into the chlorDplast genome using two primers, 3P 
and 3M. 3P anneals to the native chloroplast genome and 3M 
anneals to the introduced spectEnomycin resistance gene, oadA, 
creating a 1600 bp product only in transgaiic clones 

Figure 5 (left): SOEing of the 5'UTR^ CTB, and plastid 
modified proinsulin, which results in the fiision of all three 
sequences denoted as 5CPTP. The second lane show this 
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* Expression of bacterial operon in traBsgenic chloroplasts. 
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Figure 1: Cry2A protein concentration determined by ELISA in 
transgenic leaves. Note 100-fold increase in protein accumulation in 
the presence of the putative chaperonin, 0RF2. 



Figure 2 rlnnumogold labeled electron microscopy 
of mature transgenic leaf. Cry2Aa2 crystals in a 
transgenic chloroplast ejqjressing the cry2A 
operon. 



* Expression of a small f22aa) peptide in transgenic chloronlasts. 




BioassayP. aeruginosa 



Transgenic Untransformed 
Figure 3 . Leaves were infected with 10 pi of 8x10^, 
8x10^, 8x103 and 8x1 0^ cells of P. s)^ngae. Photos 
were taken 5 days after inoculation. 1-2 p.g of 
antimicrobial peptide (AMP) is reqiured to kill 1000 
bacterial cells. Local concentration at the site of 
infection is estimated to be 200-800pg AMP. 




Transgonic Wild type Buffer only 

Figure 4. Total plant protein was mixed with 5^1 of mid- 
log phase bactena &om overnight culture, incubated for 2 
hours at 25°C at 125rpm and grown in LB broli overnight. 
Based on minimum inhibitory concentration of 1-2 ^g 
AMP/1000 bacterial cells, the expression level was 
calculated to be 213-43% of the total soluble protein. 



Expression of Oligomeric form (disulfide bonded^ CTB in transgenic chloropiasts. 
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Figure 5: A) CTB EUSA quatificatlon is shown as a percentajge of the total soluble plant protein. Total soluble 
plant protein from young, mature and old leaves of transgenic lines 3 and 7 was quantified. B) CTB-GMl 
GangUoside binding ELISA assays: Plates coated first with GMl gangliosides and BSA were plated with total 
soluble plant protein &om lines 3 and 7, untransformed plant total soluble protein and purified bacterial CTB. The 
absorbance or the GMl ganglioside-ClB antibody complex was measured 
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Expression of CTB oligomers^ 




* Expression & assembly of disMlfide bonded 
GuY^s 13 moD clonal antibody . 
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Figure 6: 12% reducing PAGE. ChemilumiQescent 
detection with rabbit anti-cholera serum (1**) and AP 
labeled mouse anti-rabbit IgG (2**) antibodies. 
Untransformed, boiled(l) and unboiled (2); Transformed, 
boiled (3Sc5) and unboiled (4);Purified CTB boiled (6)and 
unboiled (7); Marker (8), 

• HSA Nuclear transformation of potato plants . 



1 2345 6. 78 



Figure7: A, B) reducing gels, Itmarkers, 2:Traiisgenic 
extract showing expression of light ^A) and heavy chain 
(B) in chloroplasts, 3: Untransformeo, 4: Human IgA, C) 
non-reducing gel. 1. Transgenic extract showing assembly, 
2: Untransfonned, 3: Human igA. Blots A & C were 
detected with AP conjugated ^oat anti-human kappa 
antibody. Blot B was detected with AP corrugated goat 
anti-human IgA antibody. 
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Figure 8: Western Blot of transgenic potato tubers, cv 
Desiree. 30 (Xg of tuber protein was loaded per lane and 
probed with anti-HSA antibody. 1: wild type; 2: 40 ng of 
pure HSA; 3-8:diferent traugenic fines, showing 
different levels of expression. 



* Expression of HSA by chloroplast 
vectors in JSL calL 
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0 0.02 0,04 0.06 O.OS 0.1 0.12 0.14 0.16 0.18 0.2 

% HSAr in the total soluble protein 
Figure 9: Frecuency iiistogram including percentage 
Kennebec and D^sir^e transgenic plants expressing 
diferent HSA levels. Results are shown as the 
percentages of transgenic plants (vertical axis) that 
express a specific level of HSA of tlie total soluble 
proteia (horizontal axis). 

■ Codon composition and expression levels. 



Figura 10; Western Blot of £. coli protein 
extracts. 1: 50 ng pure HSA; 2: molecular weigh 
marker, 3: pLD-HSA (control without RBS); 4: 
PLD- 5'UTR-HSA; 5: pLD-RBS-HSA; 6: pLD- 
0RF1+2-HSA; 7: £. coli without pLD vector. 
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Table 1: Unmodified native codon composition and expression 
levels observed m transgenic chloroplasts. See section d) for 
details of AT content, %psbA optimal codons and % of codons 
that match the cp tRNA pool. TSP: % total soluble protein 
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Southern blot analysis of HSA transgenic tobacco plants. 
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Figure 2: Southern Blot of HSA transgenic plants, Untransformed tobacco DNA vs. 
transgenic tobacco DNA digested with EcoRI. 1,2,3,4: DNA from plants transformed 
with pLD-RBS-HSA; 5,6,7: pLD-5*psbA^HSA; 8,9,10: pLD-Orfl-Orf2-HSA. Note 
homoplasmy in all tiie clones except number 6. 




* Northern blot analysis of HSA transgenic 
tobacco plants. 



' ELISA analysis of HSA transgenic tobacco 
plants. 



12 3 4 




polycistrons 
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Figure 3: Northern Blot of HSA transgenic plants 
using HSA probe (1.8 kb). 1: untransformed tobacco 
RI^A 2: RNA fcom plants transfonned with: pLD- 
RBS-HSA; 3: pLD-Orfl-OrQ-HSA; 4: pLD-5'psbA- 
HSA Note different sizes of transcripts and the 
presence of monocistrons in number 4. 



Figure 4: EUSA of HSA transgenic plants. A-E/1-2; HSA 
standards; F/1-2: Blank; G/1-2: Untransformed Petit Havana 
protein extracts; D-E/3-4: proteins from plants transformed 
with pLD-OrflOrfZ-HSA; F-G/3-4 and D-H/7-8: pLX»-RBS- 
HSA; Rest of tiie wells contain extracts from different clones 
transformed with pLD-5 'psb A-HS A 



IGF-I opttmized sequence and PCR product after synthesis of the new gene. 



B 



ggaccggagacgctctgcggggctgagctggtggatgctcttcagttcgtg 
tgt:ggagacaggggcttti:atttcaacaagcccacagggtatggct:ccagc 
agtcggagggcgcctcagacaggcatcgtggatgagtgctgcttccggagc 
tgtgatctaaggaggctggagatgtattgcgcacccctcaagcctgccaag 
tcagct 



ggtcctgaaactttatgtggtgctgaattagtagatgctttacaattcgta 
tgtggtgatcgtggtttctatttcaacaaacctactggttacggttcttct 
tctcgtcgtgctcctcaaactggtattgtagatgaatgttgtttccgttct 
tgtgatttacgtcgtttagaaat-gtactgtgctcctttaaaacctgctaaa 
tcfcgct 




_ 300 bp 
t" 200 
100 



Figure 5: A) IGF-I native sequence coding 
for the mature protein. B) IGF-I optimized 
sequence according to chloroplast preferred 
codon usage. Note clmiges in red. Q IGF-I 
synthetic gene after recursive PCR. 
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* Expresston of a small 



^ peptide tn transgenic chloroolasts. 




Transgemc UixtraBsfonned 

F%are 1 , Leaves were infected with 10 jiil of SxlO^, 
8x104, 8xl(P and SxKPcells of P. syrirtQae, Photos 
Avere taken 5 days after taoculatioii. 1-2 (ig of 
aatimicTobial peptide (AMP) is retted to kiB 1000 
bacterial cells. Local concentratioa at &e site of 
in&ctioais 05tunatedtobe200-SOO}ig AMP. 
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Figure 2* Total plant protem was mfaced wilh 5 |il of mid- 
log phase bactena fiooi overoight catture, uicubated for 2 
hours at 25^C at 125jrifla and grown in LB brofh overnight 
Based on in'»"«™^ inhibitory concentratiQn of 1-2 |ig 
AMP/1000 bacterial cells, tiie expressloa level was 
oalculatBd to be 21 -5-43% of ibe tola! sok^le pTcrtedn, 



' Expression of Oligomeric form (disulfide bonded^ CTB in traiisgeitic chloroplasts. 
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F%are 3: A) CTB FT..TSA qvdfificatinn is shown as a p^ceotage of the total soluble plant protein. Total soluble 
plant proiefai from young, matme and old leaves of transgenic Imes 3 and 7 was quantiified. B) CTB-GMl 
GangUoside binding £IJSA assays: Plates '.coated first wifli GMI gangHosides and BSA were plated wife total 
soluble plant protem £xnn Hnes 3 and 7, uniransfonned plant total sohible protein and purified bacterial CTB. The 
absorbance or the QMl gansHosicte-CTB antibody complete was measured. 



» Expression of CTB oligomers. 




• Eroression & assembly of disulfiide bonded 

Gpv^s 13 monodonal antibody . 
A B C 





Figure 4; 12% reducing PAGE. Qiemiluminesc^ 
detection witb rabbit anti-cholera serum (1°) and AP 
labeled nnonse antirtabbit antibodies, 
thxtrans&nned, boiIed{l) and unboiled (2); Transformed, 
boiled (3&5) and imboiied (4)iParified CTB boiled (6)and 
miboaed (7); ma^er (8). 



£%iire5: A» B) leducing gels. Isnarkers, 2:'ItansgeDic 
extract showing expressioa of Hgbt (A) sad hsuyy chain 
CB) in chloropbs^, 3: Untransfbrmed, 4: Human IgA. C) 
Qonrcdacing geL l.Ttansgenic oKtract lowing assembly, 
2; Untransl&med, 3; Human IgA. Blots A & C were 
detected with AP com^ited ^oat anti-hunuui kappa 
antibody. Blot B was (detected with AP corguigated goat 
aoti-imman {gA antibot^. 
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* Expression of HSA via naft^^-^ r genome in potato . 
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Figure 6: Western Slot of transgenio potato tubers,cv 
Desiree. 30 (jg of tuber protein was loaded per lane and 
probed with. anth-HSA antibody. 1 : wild type; 2: 40 ng of 
puF6 HSA; 3*8:difer^ tcai^eBic lines, shoFwing 
diSferent lev^ of e}q}resfflon. 




♦ Expressioii of HSA by chloroplast 
vectors in E. colL 
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% £E5Ar in Ute total solnUe pni^ln 

T^are 7; Frecuenc^ histogram including percentage 
Kennebec and D^str^ transgenic plants escpressing 
diiSiereiit HSA levels. Kesults are shown as the 
pensenta^es of transgeoLc plants (vertical asds) tbat 
express a specific Icyd of HSA of tbe total sobxble 
proteiti (honzootal axis}^ 




* Expression of HSA via chloroplast genome in tobacco,. 



F^ra 8: Western Blot of JS. cdi proteki extracts. 
X: 50 ng pnre HSA; 2: molecular weight maricer; 
3: pLI>HSA (control without RBS); 4: PLD- 
SnTrR-HaA; 5: pLD-RBS-HSA: 6: pLD- 
ORF1+2-HSA; 7: K co// without pLD vector. 




F^ra 9: Western Blot of tobacco protein 
extracts. 1; 40 ng pore HSA; 2: molecular weight 
marfcer; 3 and 4: wiM type plant extracts; 5: 
extracts form plaxits transformed with PLD- 
3'UTR-HSA; 6: pLD-KBS-HSA; 7: pLD- 
OKF1+2-HSA 30 micrpgrams of plant protein 
were loaded per well 



♦PCR analysis of transformants to determine integration of HSA gene into the chloroplast genome. 
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FigoFa lOf A) Map of &e pLD chloroplast 
tnEUsformatiQa vector and mimer landing sites. B) 
Agarose gel containing PGR products vsinR total 
plant DNA as template from plants transfonned 
with: l^Ji: pH>-I&S-HSA; 4^6: pLE>-5*UTR- 
HSA; S^,iO: trfI>OKFl-*-2-HSA; IijJ2;l3: pLD- 
ORFi+2-5'TJrR-HSA; 7,14: negatiVB controls 
(from untransfonned plants^ 3: mutant- 



